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Extended Abstract

Extended Abstract

Increasing water demands worldwide pushed to find unconventional saving water
solutions, on the main consumer, which is agriculture. A known water-saving technique
for irrigation purposes is the reuse of drainage water. This method has been used for
decades, mainly in arid or semi-arid areas, to meet seasonal shortages in irrigation
water, but also for environmental protection, since the volume of drainage water
containing agrochemicals is so reduced and the final recipient for it (lake , river or sea),
is finally relieved. In Greece, the method of drainage water reuse for irrigation, nor has
been investigated in depth, or has been used as a water-saving method, at least on an
organized basis, although the water consumption in agriculture reaches 80% of the total
and there is a serious deficit af precious water resources in many greek regions.

The present thesis therefore, aims to contribute through integrated and feasible
proposals, on a better understanding of a complex problem, both environmentally and
from a technical and economic point of view. It is structured in seven chapters. In the
first three (introduction, quality of drainage water and soil water salinity simulation
models), one can find an extensive literature review regarding the subject, this thesis
deals with. The proposed algorithms for solving the problem, are presented in detail in
Chapter 4. Chapter 5 (experimental part), contains a global description of the
application area, with references to its irrigation and drainage networks, the prevailing
crops, climate and soil conditions. Moreover, an elaborate presentation of the
experimental procedure is included. Chapter 6 presents in detail the design of the
proposed drainage water reuse system for irrigation. Finally, the essence of the original

findings of this thesis is contained in the general conclusions of Chapter 7.
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Two types of drainage water reuse practice are distinguished in literature: natural and
artificial reuse. Natural reuse is caused when drainage networks are intercepted by
natural water streams and lakes, which supply irrigation water to downstream regions.
Artificial reuse is man-made and can be divided further into two other forms, according
to the extent of technical knowledge and management options of the selected system:
Official and Unofficial reuse. Unofficial reuse is a self-sufficient practice that is held by
individual farmers, who use drainage water for supplementing their irrigation water
supply, without proper organizational background and expertise.

On the other hand, in the official reuse systems, the appropriate infrastructure for the
recycling of drainage water is carefully designed and implemented by the authorities, in
combination with existing land reclamation works (irrigation-drainage networks). The
most common official reuse systems are the following:

1. Reuse system through mixing drainage water with irrigation water of good quality
and low salinity (dilution of drainage water). It can be applied to existing irrigation-
drainage networks by collecting drainage water in special reservoirs for better
management.

2. Reuse system without mixing drainage water with irrigation water. In this case,
drainage water is used for irrigating crops with sequentially increasing tolerance to
salinity. The effluents of drainage water are minimized and then, finally disposed to
evaporation ponds. A variation in this case, is to use alternatively pure irrigation water
and drainage water, depending on the crop growth stage. This system can be combined
only with open channel irrigation networks.

Either technique, apart from saving fresh irrigation water, can contribute to the
disposal problem of drainage water in areas where it is excessive, causing the rise of
the water table and therefore, ventilation and salinity problems in the rootzone.
Moreover, the use of drainage water for irrigation, results in the reduction of its volume.
This minimizes the environmental risk of disposing a significant amount of agro-
chemicals in the downstream natural recipient.

The difficulty in implementing drainage water for irrigation is its degraded quality,
particularly its high salinity, derived from the leaching of the salts in the soil root zone.

The complex processes associated with the accumulation and transport of salts in the
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water-soil-crop system, is assessed through steady-state or transient-state, physically-
based models. The latter are significantly more efficient for simulating the physical
processes, however a large amount of input data is required.

What is to be found, should be focused on a practical methodology that will take into
account both the environmental, and the technical-economic aspects for the
implementation of the drainage water reuse method for irrigation, exploiting the existing
expertise and installed equipment (e.g. irrigation and drainage networks), seeking
thereby the lowest possible cost of construction and operation of an effective drainage
water reuse system for the application area. The objective of this thesis is the creation
of such a methodology, through the appropriate original theoretical tools, in combination
with a sufficient base of experimental data, concerning both soil and water samples,
collected in the study area and then, processed and analyzed in the laboratory.

In particular, it is proposed:
1). Determination of Crop Water Salinity Production (CWSP) equations from an agro-
hydrological, transient-state, physically-based model. Herein, these equations were
derived with the use of simulation results from the internationally acclaimed,
transient-state model, SWAP. The CWSP equations are the basis for the design and
optimization of drainage water reuse systems for irrigation, whether they use mixing
or not, because they directly link the production of every crop, mainly, with quality
variables of the application water.

2). An algorithm 0-1, setting the irrigation cycles with or without the use of drainage

water with environmental criteria, related to restrictions, such as, for example, not

exceed a maximum value of the salinity of the water applied, relative to the tolerance
of the crop. For each crop are considered different importance weights in each
irrigation cycle, depending on its water needs and the growth of the root system,
which, as has been demonstrated experimentally, helps to increase plant tolerance to
salinity. The weights are included 1in
this function, i.e. the reusable volumes of drainage water, based on constraints, as
mentioned above, it is the core of the operation of the algorithm 0-1.
3). An economic optimization algorithm of drainage water reuse system by mixing

with fresh water, which, including construction and operation costs of this system,
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with decision variables the total volumes of irrigation and drainage water that can be

used, aims at maximizing the net present value (NPV), indicating whether the

investment for such a system is profitable or not.

The area of implementation of the above mentioned tools was the region of
Agoulinitsa, an artificially drained lagoon in north-west Peloponnese (western Greece).
It is a coastal area, lying mostly below sea level, located in the south of the outlet of
Alpheus river. The irrigation network comprises three pumping stations in series: Al,
A2, A3, which draw water from the main irrigation canal, coming from the diversion dam
of Alpheus river, in the location Floka. The irrigation network is divided into as many
zones as the pumping stations, covering 633 ha each, from a total of 1900 ha of the net
irrigated area.

The key criterion for the selection of this region, was the problem of disposal of large
guantities of drainage water in the Gulf of Kyparissia, a site with natural beauty and
great potential for tourism development (adjacent to the famous Lagoon Kaiaphas). The
guantities of water drained from the agricultural land, contaminate the coastal
environment of the Gulf with agro-chemicals, such as nutrients and pesticides. The
current discharge into the marine environment is not only environmentally detrimental
but also economically, as drainage water is lifted mechanically by a pumping station
nearby the sea, located approximately in the middle of the area. Moreover, the selection
of the site was based on the potential savings of irrigation water, especially for the dry
season (July-August), where almost the entire supply of the river Alpheus, which feeds
the irrigation network, is diverted for irrigation purposes. The conjunctive use of
drainage and fresh water could be an effective method of confronting with the disposal
problem and reducing also the risk of water deficit throughout the dry season.

The first step, before applying the proposed methodology, was the creation of an
environmental database for the chosen area. This was dictated from the lack of
previous investigation and the need to produce up to date input data for the models
used. These data include historical information of the region, data from previous studies
of the irrigation and drainage networks, as well as rainfall and meteorological data of the
nearest stations of Pyrgos city from the Hellenic National Meteorological Service and

the National Observatory of Athens.
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Another memorable element of originality of this thesis is the production of a
significant number of experimental results, using samples of water from drainage
ditches and the main irrigation canal, as well as soil samples, from various points of
interest in the area, both for the pre- and post-irrigation periods of the year 2010. These
samples were analysed with the existing equipment of the Land Reclamation Works and
Water Resources Management Laboratory of the School of Rural and Surveying
Engineering of the N.T.U.A. In parallel, the a r e dréirge network was digitized in GIS
environment and using the ArcGIS software, topographic and thematic maps were
produced. These maps show the precise sampling spots identified in the field with GPS.

Regarding the soils of the region from various parts of the whole irrigation zone of
Agoulinitsa, using special laboratory equipment (pressure plate extractors and
combined permeameter), their hydrodynamic properties (i.e. soil water retention curve
and hydraulic conductivity), were determined for each soil sample. Because of the
strong spatial variability, average curves of the hydrodynamic characteristics were
obtained, corresponding to a representative soil type of the area, which is, according to
van Genuchten, a loamy soil.

As far as the results from the experimental procedure and treatment of water and soil
samples, concerning their quality parameters (determined by the portable multi-
apparatus YSI Professional Plus and ion chromatography), the following was created:

Thematic maps of drainage water salinity (TDS).

Thematic maps of nitrate concentration in drainage water.

Thematic maps of concentration of sodium in drainage water.

Thematic maps of general suitability of drainage water for irrigation, covering the

whole 1900 ha of the region, according to the most acclaimed guidelines.

Thematic maps of soil salinity and concentration of chloride and sulfate ions in the

soil.

All the above mentioned maps are "twins", namely, the water and soil status of the
region is shown, before and after the irrigation period (May-October). According to these
maps, the following remarks can be made: 1. From the quality analysis of samples of
drainage water and soil, it was shown that more burdened in terms of salinity and

chlorides, are the north and the central zones (areas of A1 and A2 pumping stations,
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respectively). Something that is also obvious in maps with indications of suitability or not
of drainage water for irrigation use. Furthermore, the types of salts detected in the
region, showed sea intrusion, especially near the coastline, where the main ditch. 2.
The situation of drainage water from the point of view of salinity and alkalinity is better in
post-irrigation period. This can be explained from the leaching caused by the irrigations
preceeded. Nevertheless, nitrate concentrations are higher in post-irrigation period both
in water and soil, due to the use of fertilizers in the area. 3. Salinity in the surface layer
of the soil appears increased in the post-irrigation period, which is due to the irrigation
practice in itself, even if the irrigation water used, proved that it meets the quality
criteria. The situation improved in the pre- irrigation period, because of leaching from
winter rainfalls. It is noteworthy that the average S.A.R. values in soil samples, were
low, but not in drainage water, because it has previously leached soil. iv). There are
considerable quantities of agro-chemicals that flow annually into the Gulf of Kyparissia.
About 28 tons of nitrate and 4 tons of phosphate, mainly due to the intensive use of
fertilizers in the region.

Regarding the proposed drainage water reuse system in the region of Agoulinitsa,
the key design criterion was to minimize the number and size of the necessary technical
works, and therefore, the cost of these, combined with maximum use of the existing
infrastructure of the irrigation and drainage networks in the area. The following tasks
were performed:

1. Taking advantage of all available, relevant data (determined experimentally soil
hydrodynamic properties and initial soil salinity, ¢ r o msddémeteorological
data), the CWSP equations for the prevailing crops in the region (cotton, maize
and alfalfa), were exported via SWAP model. The CWSP equations connect
the concentration of salts in the water applied for irrigation, expressed as
specific electrical conductivity ECaw (dS/m), with the relative yield RY of each
crop. The chosen dependent variable was RY because it is dimensionless,
more practical for the methodology proposed and more easily understood.

2. From the algorithm 0-1 it was shown that, the application water mixture
(average salinity of drainage water of 5 and 7 dS/m as scenario one and

scenario two, respectively and average salinity of fresh water of 0.5 dS/m, at a
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mixing ratio of one to three), can be used in all irrigation cycles with minimum
relative yield of 100%, only for cotton. On the contrary, for maize and alfalfa,
irrigation cycles with drainage water in the mixture, especially of 7 dS/m, are
limited to very few, for keeping a minimum relative yield of 100%. If the
minimum relative yield threshold dropped to 90%, with drainage water of 5
dS/m in the application water, the two crops could be irrigated in all cycles.
However, with drainage water of 7 dS/m in the application water, except cotton,
only alfalfa can be irrigated in all cycles for a 90% relative yield. On the
contrary, the maize, from the 9th cycle and after, demonstrating the beneficial
effect of the development of the root system in increasing tolerance to salinity,
even for a very salt sensitive crop, such as maize.

. From the morphology and design of the local drainage network, it seems that
the only area ensuring a low-cost and effective recycling system, is the one of
the pumping station A3. Morever, from the water and soil samples quality
analysis, it was apparent that this area was less burdened with agro-chemicals
than those corresponding to the A1 and A2 pumping stations.

. The total water needs for cotton, per application and per irrigation zone, are
about 255000 m®. For environmental reasons and for the preservation of the
existing network equipment (e.g. sprinklers, pipes and motors), the mixing ratio
of drainage water to application water, is not permitted to be greater than 1/3 of
the total water needs of this crop, i.e. 85000 m*. Therefore, the net capacity of
the proposed storage reservoir for drainage water is proposed to be 17000 m*
(five days duration of application x 17000 = 85000 m®). The proposed reservoir
will be fed by the southern branch of the main drainage ditch, which drains the
area of the pumping station A3. The filling time of the reservoir was estimated
in less than 24 hours based (for safety reasons) on the minimum daily flow,
estimated from data concerning the existing pumping station for discharging
drainage water into the sea, which was estimated as equal as 20000 m® per
day, per irrigation zone. From this reservoir, the collected drainage water will
be pumped through a D500 PVC pipe, of a total length of 1.27 km, upstream in
the main irrigation canal. The power of the pumping station and the diameter of
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the feeding line, were chosen according to the daily supply of drainage water
required, during the 18 hours of the networkd slaily operation (17000 m® per
day or 944 m3h). The drainage water will be significantly diluted in the main
irrigation canal after being mixed with fresh water from Alpheus river. Flowing
at a distance of almost 2.0 km, it will end up to the pumping station A3 and

applied for sprinkler irrigation.

. One of the advantages of drainage water reuse, according to literature, is that,

due to the increased load of agro-chemicals, less fertilisation to the agricultural
land is required. Thus, on the whole, the agro-chemical load is expected to be
decreased in the application area. Besides, from the nitrate concentration map
produced from the treatment of drainage water samples (Chapter 5 -
experimental part of this thesis), it appears that the nitrate load in the drainage
water sampling points for the irrigated area of the pumping station A3, is up to
5mg/L,ie. the lowest ranking scale.

In conclusion, the tangible environmental benefit from the proposed drainage
water recycling system in the network of Agoulinitsa, is the saving of 1 . 3 &°
m? of clear water of the Alpheus river, which will help to protect the ecosystem
downstream of the diversion dam. Note that the river flow almost diminishes
during the summer months and especially, during July and August, because it
is used entirely for irrigation. The environmental benefit of disposing less agro-
chemicals in the Gulf of Kyparissia, is equivalent, since 1 . 3 60° &> less
drainage water will be disposed (16 irrigation cycles x 85000 m*’.

Incorporating construction and operation costs of the proposed drainage water
reuse system in the economic optimization algorithm, it was proved that this
investment, combined with the cultivation of cotton, shows greater net present
value (NRV) than the current situation (irrigation entirely with the water of the
Alpheus river). Combined the investment of the proposed reuse system with
the other crops (maize and alfalfa), turned out to be not attractive (NPV smaller
than that of the current situation). The price of irrigation water must be over
three times the current, which is unlikely to happen in the near future, to be

advantageous to use drainage water for maize and alfalfa with diminishing
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yields (95% for alfalfa and 90 % for maize). Therefore, the proposed drainage
water reuse solution in the irrigation area of the pumping station A3, exclusively
for the cultivation of cotton, except the big environmental benefit for the area of
application, as mentioned above, it is directly economically advantageous for

producers and users of the irrigation network.
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Us 303K GUyYoosadd U
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TDS (mg LL!) =
(mg L") c
ge UyulUgUsafh 3U; f OU pavthyU Wvgast UaUBU allde(HU UaMG) e
aUUd o6} aUd U.S.cSalifity idabbtatpry {954):
aUd ejedd Uesg
fuUdoe)jaU o893lUi 369

Uy tUgUssaeci 3Ujaei 0

a3 U28d Uy sae) slecaa

ze3YlU 903093 203U09gs3 203Ugs3 Daaaosol{ gu3
UaUUL 0 UaUUL 0 UsaUUL G T8 o
Os a8} h eyued e UoYac e Un ¥ o
j 200R[C
ECaw dSm™ <0.25 0.257 0.75 0.7571 2.25 >2.25
(e)
TDS mg L™ <160 16071 480 48071 1470 > 1470

23.803 9 U0aUsohUqUU GU 2YvYU0Uy sea

G0 ?2yU;s6 6)jdiosesg 8sUalUs «
ity Uaddd Ueg ?2U0Ujaeg GU0s
UodddUs asholied (el ealls. d o
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shaUx
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R vd d GsU U, UURU4UD, d
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200 as g, USE.B Wsd)dd Ui aJy thd UssU U U 3 i
J Gb 00 Ua e MgD)e o 3zvloled G o gfg s o8

isU Uds
tosUagUsai
(Na) ¢ U oaUUshs3UU
Yy 6 04 e (i e2tUlhg gBAR./Sodium Adsorption Ratio):

Na’
(2.2)

Ca2+ + Mgz +
2

SAR=

h~ edNa’, Ca®*, Mg 8 s G goo UmbiNed g, Mg>U3 Ua G, (ielssc U
UuUGoeah megtHge U (

g yuledWYad)ds Gey Usteysas UysdUseay. ¢ y3U0U0
UasUp UYUUs U Ue “elGaelUfR Uy oaetgHallsniaea; olbe o
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Ujoaecslg agtilOU0U;e eadidd Usg UlYGegdisashsd@isaUaUU-:
Mg®, Na'. ¢ U oaUUsfh3U0U UgUY U 6yj3eiGtL3UUs U K U
UsUsaUUUGBUYGo9eU oaUs UsUesoa¥YszseU. yUUs UsddddU
“U) oy e INa" (arfpallifiyJU0 dU UgsddUa d GgooeysUpxylad sh3
U yosdiilesy j,f Uc®Usydei 3 85 GgooaUszUjt GU0Usd Uxs Yoan
U y3U Gi G6U0UdeU Ue 6 sae U, asillaldlba U 6apasg] winvd |
1933):

Oha Na'

[/ © /C8.2+ + l\/lg2 * (2-3)
2

A" 8 Pna @ A Umas UbgooaUBYsL GPed) calde ysNa3 C&FUUs i3 Un
Mg? U3 Ua 0,0 d)meglo0 gt). Na*, Ca®*, Mg s (gooaUBWpHE &g
Ca?*, Mg** U3 Ua G, Ulelbec U0 U Ui 9 @ Ameqi oY o pEd@J a(z Us G g3 UUa 00

95 6 3 Ug Us U (Gapst) exehginge coefficient), "eg UsU; 0UyYUUs U Us
UivYlieddg d Usee Usg eUUUBYaaUUUs Usz¥YeasoU U Us
B UUaUgUWdiesd uflscitiAls y o8 ge3 UgnssUUARI Ue d
¢e ~eueuUf Ueg U e6)jyaeletisesag 3UUjaeg Usaly Yo

59U3hUdUUG UsUUeaaUoed o BEd¢§a3 Bybo ot P86 BmsdseegY s UL

(]

(Exchangeable Sodium Percentage - E.S.P.) . ZUU UaUU(ales UY d( wwiic U
ovat 2at 9gUa3Us ale U Uds easse 0U CatiotiExéhanged Us Ue
Capacity- CEC) . 0, U3, g9l 1 2U00d UysdedUe oaUs "~ Ujes3a

£y 88 CEG=bhat+ 22+ 2,003 0 U0Us

Ia
Tt &, 100- ESF
CEC

e, oais3e63U0UgSPrd "~} a6d

61



<p 100K, SAR
1+K, GBAR

(2.5)

¢ Usalyld 2.5 GgsuyUs Uegd uUie o93xyaUesid uU
ESP.oU®AR.,eyly Usg 0@apddBea UG Ue

FUd bsesbaseoy UGaU UsUlyyesUUs oaUs U ayd oy Ue:
UESP.Gg3U; Ue&BR, UBgyd d (Seilsepaurretiak 2009):

ESP.=1. 954SIAR0 3 A (2.6)

¢ U aty U3V GUq dGglsee Gge Uyposlde; ¥ Usg

Gge Uypoataeay ¥ Urs ~ aUs 9 tealsesa tlbdly Uldo albyeoga.aeggl G U |
ESP.aUUY Ud uWsdPdadelgs Uds Uvyad 30U U eslieeasi 30U
UtdUtGessesid “"Hyegd. zU Ues Uyh e UglUhR eUstL 3UL
U s oyles yulUled Y3 Us Ud dgsasce s e go Us

a UUUs U} & Uudm idoera &hth ean Alphen 2006). ¢ U slufhedad UgUe €U
Udd "3 ealUalUa eUavld aUd uUsdddUsafhUqUU Ueg

UGUyecoed 30U ascaerallls 3 W BGd)sUplls.y Yy ebaee UUU
aUs ez UGBl g UVUu&Udgdt sd J scedid) UaedUg didld Uddles o

UsyY Ugsd oaUs Uds goUaU Usg Joe906i GglUesUUs
GosUGoecy sleysU UutUlGoeseaY OGyeUUalusU Udesegy oBi s
dygeeUUs Gey,3adgo Uxi tbdlitbsalmB@d Hidy UG i

¢ Ui U0y d UsUaU " Udeoys3sUBSROEWEadBOGe 3¢ ¥ 00
Usg (GgUei. ¢U GgUY "~e6g UsU UiGlGesUUs U UgUY
s AUqUUYg 3U0UUjyaeg U K UgUydy dBegy 3Wa bliva 6 § . ¥

UdjBueUslte oaUs UmtstrBes)U ywdlgga 39 (s Ua UUBYU;Ugels 0 d
OU@pUU3 aUaas Uy oei 3 UUs EBH. Uufy G5 yetsf UMscelyld e dl
UsGUsasegs Uessoeyd UgooaUsUjiLaUsd VYY) yxsp.gs ¢
eUoUei UU) UddUEs ddewdledrsid U slGUgecdei s 6s ~ Uy U ¥
UaszUs GdeUsUsafh oaUUY Ud usUy Uisdad Udd ugsUUF
G0y Yoosldd 95U YjtuUglad, 30U SAaResbEP.3 ~Usy UeU
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j 300G 90Y0ggiWedUU ‘ocladdyioded s @v¥3 UaUUgic&des Ui
aUds U} v dU & giileelydss Salthity Laboratory (1954). ¢ o UUdoey 8gUevadiq
UsU Ui cddoe @ Usagiyjom¥dh Uds UVuUGebUaUaxrxld Uxs Ual

80deU oaU0UUdoecy) 96 ,eeoldiiddd bUhisalceEUWjse iy e ggd, U
UaaUURUqUU Ue gl glbldvelisslhgy o€} lis &tddde 0 KBAU &a Us o @ i
200 gEsSP.EgooaUsay) sey3 U
1. ) a0Uei 6 U WEG¥addSm'®UBSP< 15.pHEBU OVuydd UgUy |

oUszsa¥Y oYUy U' R 8.5. ¢U ogiChBpsdy HOG:aif)z UU U

es0)yd ~ e ufUallmudUEa O 63 steasi U sUUaUa as:

50% Uv¥3 0Ggseasoat 3 oaUUshsUx¥s. |3djyUsssah jaby

C«

Co

g Yjyjeegs GUe yuUlGed.

2.1 2aUUgi 6 U- UbbieYiibb Wel i 6§l ECe WdSm' o UBS.P> 15 pHE&U
UdyYidd UgUyY UasUs o2Ussa¥Y gydemdUps U8 fysgoapll
Usg 8. BgdBLW 3 UUsU3egheiplthtgs a3 U Usdy Ussa¥ e @
HCOs; 2 UBO;*, U3 Ua@é&Nmd@dzUs "~ Uy h3 GU3 egluyUU; e *
oag) dNa@o UNm,SO,. | gUY UU UVuyvyldd Ggsedyd UasUs o Ucs
bUaUavxvad.

3.2d | a2UUgi clUodlled d@diysi gECxVdSm?a URSP.> 15pH ¢a
00 Ouyvydd UgUy Uasz3Us oUszsdd¥ gyYdefhoUl¥e W]fple
oag)aU) ce 6o Uylislhise.d ¢ o d UachHCOzWe " d)) ey OB d
Udd cUedeed UggUleUegUhUqdqUlUdgsUslily; Us oaU0UUY
UaURd optbUcls WikYliaeagd eUsyvydUa. ¢ Usee Urs Uul
GUyece 029U Uesgd ahoegdos egyalaUlg; 0delB3UsUs
GU;j10d UasUs U Cdee&Us yBgpHIE G Us
24803 90 Uaiddh oWy UsasoayY jJ3sh3U0U
BiUaaUdd "6g 6jydqloses 8sUalUUs 05U Ud usUy Ui 3

30Uy &V g " aUgy vd -~ U4 @HGeEds hUbdig difp» @®;), U g s

3 aUsce §§Badg § o248 p s(Residual Sodium Carbonate i R.S.C.), ~ @6 g

"3 e U¥Ydd e UEdbh (1950):6 3
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RSC=( HCQ +CO) (-Ca* mMp) (2.7)

heg 69 GgooaU3 Uy O UeqgLt. @i hesessldUbs diyegsayY Us s
yeeags Uds UvyaGd 30U G66dqOUUascegs UG ileysodi0Og Us
U eUyaU000U0U Ud GcUUsose Ui adud ydg adgadeess)U; v & dd
aUUyadaU yiyUhkteilgehUs 3 BH.6 ¢80 U0 agneqdidga 205
UsUUYaades 295U Y; iUgRE8C.dBxrpBagdUBpDgHS51. D5

(e}

el UGGYaUsU ¢ @64 Ua 3 U RS)Cdeliomeeyafy UBlhyUeanBdedg 3103205 ¢ U

2566390 UqUU 9fhs3Urs

Bs WEgsteega eU Uesgd 6 casgdidgfilaspaUUdi)d su}y
J addad Uvs sohsUvrsceyy Uddlipesovoail) BBlgd U«
jeldeysU 9300 eBUWiIyege3gadylld cdl08s ¢y
tesU s3e6ed. ¢ Ggooeya3Uyvad Uesghfeg Yas (iUl BgeYsl
gydehUU; dq, utdeaUlue GUU yvoprls .o Us¢ G0yl 1 U alegyid] s
GoUtosoadgaUl, dossdesyY GUe (i aarveU UjoloaalOUbdddUs
“¥3y GUe GgUR UasUs U sUyaUGeU Udd tuUs¥YyoalUs
Ggooy3UyashpdI0 6 Udas UgUsidddiGaU Usg UsyvyaUsUU (gl
UddisU 3c6ed. O y3U dUyefh o9e2aeU (,e00dUgfae000"
GgGdrvy VUieasUbpesey; U GU Geyidd €U y3.80 gy} g sedwal
U GgebUa UaYeostUgae. pBdpséduddiis¥yaslgdlaUsh
U Ue GitldaseUUya UxGd "e6g d eydeoieod Y uUghld:
aUUUs g statiiecethodlip OU Ucav)y aeg oUs 3UUjaeg 380y} a6l
i @earvelU. ¢ U alt) UGdeoWasgagUUal Ués U U] eldsbsalEd e Wi ¥ di
Ushed UasUs d UysdqUsee U auyUad Uxs sh3Uxs
dgoaysUyvyad GUe 3U;fh UVUiUpdedebg, GUWs3 Wg Ux it soWsU
Uy sadUsayY GUds " UjyUovyoe (¢0Usajdd 1986) .

FUc3s Yad4BAIWU2,YGe3UUs 685 oUssssa " Up,sey)sdce
UsYasoU U UdeoGgbey3slpPa s Uy hFrRa @pee sed

Co

"y g

Co

"y g

w
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Yas UaliggU) se)sticesa GUd ejeidd Usg UyuaUgUsesi 3Uyei @U I

shasU~xs
Uy seyaliehd aUUY Uds U
TUsysU 3" "jpeh 6 | Uoesy Ug
1) dYyhidadyd U R
Na* (mg L) <69 69i 207 >207
Cl'(mg L™ <142 1427 355 >355
B* (mg L™ <0.7 0.7i 3 >3
B) ®©yhladyd U f
it eeaove U
Na* (mg L™ <69 i >69
Cl (mgL™ <106 i >106
i) Kslseayd “~Ujo’
NH," and NO; (mg L™ <22 227133 >133
HCOs (mg LY <90 90i 520 >520
pH 6.51 8.4

26.) 3eddggUaasyy) oUsUd GUds UaUURUJUU

¢ Ustissae doUalU; osbe Wogxdwe F@gd O)geiUsz UstUsscUa

"UysUchelUad UVuUlGesoae goj UaU aUs U eseyszvxd, 00U
30Uy h Ueg  bbil witer gsdlinityf,; U° ¢ UUaUa Ue (Gglossah eyoUd
UsUU 6o a3e30U¥ U093 GgUHadeedyld 3U; ai U Ues

UsUUestetuisU 3ced. ¢ UglesaalU +~vaURGe “~jellUos
go) UlaUd wyooaUsUUs aUe HUs GUds egtalU “~j HalsU
eyoUde dECH U UL oaUUyaUd Ufhoosx 6o xlW (kgsddsleUsesddd
Udd UuUGsoeed dalbUAIGHIU gl do By a¥3 UaUURUQUUG 95 C
siUaalU0Us GUe HUs UU3 UasUs aUUdU;fh eyoUded,
Yy uUg@ld¥esoU €U Ud €U0UUUbGe ae Rhbddesd 988 YU s e cg 2)0
UBBCswo9U Ud dyG s0d Uvs 6javy3 Useéygdhiddsy UUeU
Uds UsUGey Y GU y3U GgooUe)scyfherdidqbabls UaUE
giUUsyaU3shUqUU. B og)shUU; edUgttDpd sdlasflee d } Umnd
UW® d UglesaalU UsUovyoed UUaoelUUsd 3Ujei oYU
go) UaUd OGRADE1999D § f (

GisU Ue ahoe UgUR 63 dlosecc eoeddelt Pakblissomde Ui
daUaU)mwesec UqUU Uesg U sGUYoeUUsd oEQ)UGEe@a g g

ddeUae Usg o263 Uleegi g 6ac6o2asclUUUs Ue UsysalyY,
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“YaGUUd Uuyldegd oUs U f 06 UUSs.% fRalinitplhboeawry Udd g
1954). A" Us e dq UuUlGsee goj UGaU ogiiUbegdUB®mBdeUg U
dqd ©¥8dd daUsaU) soedlelgo wug UGB ldg EO. g telb¥saosaltUklgU o
GeUufR3s O Wade dJailldgi s oe i Ullgsld UG ¢Jy &)@ Ubdilsli o Ul e
ECec= EQ (F.A.O. 1985).

¢ g e6aUselU3zsafhUqUU GUds U aUUgsd U&gUUde Ua
"3 e8aYalU0U Uds UeildostbeUdshdgw 10wB4 )U  allad addilie svdied (|
sUage YUxdivilgedt ¢

Uorvoose fFOdBCEEC s 6g 6 aseg3 oUs Us -bifhviss glf Yee Ulbor
hooaae oaUsg edgUUYK BUmUe vaURGe UU fHyoaU Useced 06U0(:
UalGy UdkgUa § 6 FCe,U3 U" Ui cddalUs U fh UsYlGeyegd Uy L
Uzodt 8Usd 9290 UHCiigBCWLURT) el BC. (Banaeveld and Van Den

Ende 1971, Al-Mustafa and Al-Omran 1990, Wada et al. 2006, Alexakis et al. 2014).

U UGgooeUs)oscysd UsUasoalU.

¢

¢UaUURAUqUU U d) U¥sUs (edl UUsey Wge'de gds g GgUai
1. K" atuy Uadd GUe eclhevUsafh UgsUesah: yUUs d 0Ggo:
slervrUsoafh UgsUesoafh, eUst 300Us d UsUdylesged U
GgUsi . JgUR Ue @GUssheUss UszdoUa 9.Ua80Ud3z e9o
UaUURUqUdd d UasUs GgUY "6g y66Qg3 €990}, 59
(e990y) RUUgaf Ueg 1

2. K altjyU0ad GU Usitsa¥Y sosh3UU: gl "~y eaUalUa Us
UsU 98 aU 63 oleysU GUsscUaU U Uy UaUqUU 299U
Udd U hlistddAUsglgdiwddelaUly); ddaU,d UBe 3dg RUgEct
"8g UdesegyoUlalUs UK Uds gydee GgaBys3Usghld
Na*tUasUs g Ui dgsd 25U "~ Udesoys3UsUd aUU dGgUY, |
adi >a7r 3.

TYdU GgURS W30 sWig rluheUhiey Ukl aeh. By steysU U f U
Ud UgsUURUQUU 33U UsU Ui GGes3UUs cyyad osilisUa
"Uy abYaoacgs, sewylfiofhidekatyd. j gUfh 6GUaal00Us U
edqeUsslteh Usg |} o9e5086iH Usgd GgaUeeUUs(, “asg |

-

tgsUegosafh Usgd oUs 30U U eegseia "~ UypsathlUU) e
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590U3hUdUU Uxs GgUit s bUGaglWBegAsedggaUPglqiUds}
eyeyos Ue fhyse Udd Usececed Udd aUsasy) oUsUd a0
el 3d.

isU UU " U;ps80RUUVUy U UK UU GgUY wyaeUs by UdUC
UaUURUqUUY Hligds s UUaUa esU oaUe i add.0956 88 0=l
UaGy UGUUa dq Usecece Ueg (GgUei (d0dac Ubelleh U URU 6
(Relative Yield - RY) . Niaas o Ubloffman ( 197 7) ") tHUadEpes Wds &) o
"Usj UesUUsoyail)lleewyal dgylalid YedwU o e RYJ%\ U6
Usg Gydiligiz Yy Udid Udd ey 0dddadlu Wigssadeeds UHECRIBH CHiks |
¢ Geyad UgUe ~ U0k ) Oradidnted U f

RY= 100- bA EQ, - a) (2.8)

h egUaszUs Ue oaUULGas UaUURUY UGdalddie; Wi cayesacd dil
FceeU 2.2 “~U) Lg% 2e U0 @H0 s6ivUypdploe s y. jiimls Ugy d U
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3 6 a6 2o stiolged ¥ 6 o6 obayf{) Uy  6LEACHM (Wagenet and Huston

1987), UNSATCEM (Simunek et al. 1996), HYDRUS (Simunek et al. 1999), SWAP

(Kroes et al. 2008) c } dGse e @89a6i 3i UBige Vmanfiglydih Joasdaddg U
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"Usj UeUUsoa1 3 tUWleeys¥ys, “~Uyyeaegs ugaUUpRUqUUY
s Uc o, seficdU U AU alssl cUsd®gddidseae sadiad e 3 Uy
Y ; u U ¢BkHawary 2005).

FUOU ~aUalsU Uddg " Ujyei GUd usUBwaAPHRodiWaersa s U 6} e
Atmospherei Plant model) 0 s U OG-dJo vo €8 a8 WO0fHhaecddagUdaeas Uy oUs L 3
(CWSP), 0 U gliYecg) e ¢&;dgYabBapscyszaea c63Uyaa U Usay
GeoeseUGUUa U sUgei d UTgUUOB¥Xile)¥oegdbds Ugpdlggaa
Udd eU0UU0UUGey; ¥Yd Uxs UavUrs GU0Ue wyuUlGed eU Goa"
cyelgdyYocgyaeg 33Uy ci 29U UjuUgUsscid Goas @i d
"Uoocletlydgeosoaald oasce USweba. 2005 Mighastegas 2006). Ud  (
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Us e83Uyas bUdesgszseddUa aUs "~"sGUs @esaddUa. | gU
Us Uag Uexglicits Q3oL aUx¥s3, “e6g YaUhGe, “~6aal allsyY
GUueeysU impstdichali 6 g (
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3.4.¢ se03 Uy SWAP (Soil Water Atmosphere Plant model)

] " eUUaUa y¥3U e€63clUsY0UUUs dGglosah ea83Uyaa )
yuUGelHaeasyy; oUsU, “~eg UlGey Y, URGe Uds Usfhy UGUO
6L 3@ SWAP o6} d Usdiaysaesagfleog Uas Ud 95U Uds “~jeleeaq
UsgiUlisaei 3Uyei, Udd “"jyhGeadydd 3U0U3yei U K Us

dU; ehU0dUUG, Udd tsU s3e6ed aUs UsyYUealdd oaUs Us
j 300Gy 90 080GdY Uvxs UsUs(deyytim SBUMAPUiysec Us |
g3UURUqUU 30 "3 eleecgasttlUs GcUUeg¥Y Ujepbecbxsé
ed o) Ueesoe UsYegld, o) Usgeooe U slUfhedld oaUs L
i 60deBUBea 0009 26}-08§y ¥4 Ud e gt D Kives@tdl.

2008).
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U slGyY3sUsUd, d 6 8alU UaUUa30UUbU Ud fUUls Utizsvd G
Uds o6 gle Uesg (Ggeal.#8Uddg cbdpdl yhpasY @ bathd diled

Ud ts Ui sgotlblieadly Gddf UBdy seteihe iUy add e Uvihelg Galds
co638B08 ) yuUGBdg G Ukdls Use ¢ UB " ddide ely Baligh )} ARlosfisdedg
gujeieyyU U U (HsesWU8sHR lUaosaUgs

¢

Rain
Irrigation Transpiration

Transport of:
soil water
solutes ¢ "

soil heat i Interception { !

Evaporation

Runoff

\ \
o = N

Sub soil
Groundwater level

Saturated zone

X
v\ //’T%:g—'l—;na‘ grondwater flu

Second aquifer
i ¢234.0 ¢z) gtT¢ | ?) Bdfh\q BEePIEANT) EL 8| EABB® ¢ K SSBVAP (KROESET AL.
2008).
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afl & K@) W (231)] -Sa (3.11)
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h eg d d UUUCGemem3gotUde Udy, hamdgUe i y&dg alhc
Ut UGooasi matrihpead) (cnf), z d oUUUsafhy) i) W RO GUGDges
Uovos9ehUdUU Ggs3Uy Ued Us didng d)J & U éaosse d U jgvoyelbiloUly
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X/ 16 - DS, (3.12)
e U
J=qk i dA Dg +Das) Ach D (3.13)

h eg d Ggs3saesee Ggoay3U;vid Ueyglom?d), Jadde OuU
gseaooaleydqglbaeg slesvwKiotl solute flux & th cm?d?), Syd ) hdadyd
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aU3hp30;fh GUyYooo90dd @ fUSmd>asphURoBi BBHo se O
R=1/3e 1F.RO.Q002).

ECw
FW, -+
Nzpo apdsuong
J' - EC
LLLLELLL LRI LU P ET t
.............................. F“’.’“D“{
Nepd Avapaine |

ECow

le (Xz2=1) npog Enuvuxp:]'muonoiqon
Nepd oTpéyyiong (X==0) npog Anppupn
(8sfapsvi) arnoBhiksuvonc)

SXHMAZXHMATOTMNMOA THGRH ®&MOY

¢eOUUBBMG UG dU B € ed: O

h eg UUaidBddiy,) Ui aladde Y, t0gliddU U Us "} o
Uy 00 Wggs ~ Uy seeced UGUjeesoed

ZielGryrsU U UU " U0 ¥3ry, e hl oy dpdleaidde ams 6 i3c
sosBldoi sae YjUdgled:

DW, =X, &,=X,, (g J W) (4.1)
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Vo) UasUs 6 UGgstegbfdi Rap¥oosilidd “~eg dU U Uz
Usy dhdad YRaUsfagagd Usywe’pedidy sclidhafdg 30 ei
UdU); edagdd Y 0Ugdaidde®.s U

BhooodW ool@sioi ooe Y, dllgUags Urad @ s dfgolb &€lgeggy 3 Uy @i
vy uUO0gtadd o Uavd,; (m*sesth el s alagad Ceyic Uy Y o DWWl d d

( A31).opg.aUle:

AW, =FW +DW =FW +X, Q4 (4.2)

HUaUOURUQUU Wil ssampuddidlicaoac Y 0Upliddiegagdoad
daUosa U} seoe ULmids/mfddqdale £Eaes UUUs vagUdBpegbU) soY

_ 4 1AFWCEG,, +X, WD EQ, (4.3)
EC.,. = A — W
AWi Ia:1 Ng:‘ AW
h ey

NUosUgseadpfdehd Uxs ;o) Uselddllcegafraoadyd UL
Uy dUgUsoe aUBgl,6Niiea ¢ UsayYadUsUU Ggsecassahd Ujosde
UdjceatelUUed nEldBBliwydpeblieU U UUz9h eylasd Uq
Yy uU0gGdE2@%a88ypuUgtd, Ui e BGwaglElow Ve sa@yadl.Ud
UaUUR Ulgl&dddiys Wi Yy iUgltadg alyi Uy YooBAWad,UsscU
UsalGy UlleydBgigadoU) soe Ud¥moskdislaadeddoy, U Uds
g coacoabdflises oUs 69 osioaes Y, uUglhdd) Useyd
UGU) ecACryde U GUUUsUsY U sitiUsszaeieclUszas 1°(a UwxUda
U0aUgUUae oaioeae ?, GUs bUdehyésldg qYelaU6d¢g U¥s
9Y @omigdoegd Yg udgsddq4U,; Bé&dgdgd oUs GU; UoostlUs
Usgd oie@aesgd UgUesi d) .
glUiosUlo®lWalide) ¥d) €lg Yo olbalitiagud PsevyUossrdd eU 30
Yy uUg89@Wa Uy edeidels oUosedsg) DoabU GgagUedfHUqUUR
Usg s3Wj@ieghoid) Ule ysodigedo Uy sae (ECHIAdSa](UKA.0
43,00y U;bEasddal) osbUdHgedUoepUp & V¥BIJEssce Udd
oUosooygOdaollgf igsUURUqUU Ue ai GUYs3
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EC,, ¢ EG_, (4.4)

" 8 gECnax Ua3 Us d eUyob onkedoatihaddg 30y} gi UGdUy @
UatGy Ulleyad vd UslUsoe dds/ip UjlssrecB iy sesle HUWdAIUs @
(Ayers and Westcot 1985/ Yas3 U8 Y W) UeslUBigadqid UddegaUURnU
3Ujei UGUjecoed U o) GhvisWia UWddo Rbewpey Y88y Ua
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Br_ mg L-1 0.17 27.26 9.87 10.27 0.01 19.98 4.04 6.22 0.04
C_l mg L_1 47.48 11022.48 3662.78 4050.07 5.00 5346.0 1221.06 1608.83 5.895
Fo mg L_1 0.19 0.75 0.47 0.17 0.10 0.70 0.27 0.17 ! 0.11
Nosa- mg L_1 0.08 5.08 1.26 1.31 0.01 68.99 5.45 16.01 1.925
PO42_ mg L_1 0.01 2.67 0.75 0.89 0.01 154 0.26 0.46 0.15
SO:; mg L_1 60.95 1455.40 643.71 483.96 22.87 688.17 244.49 243.83 35.47
Na . mg L_1 46.18 5243.90 1827.34 1860.03 5.0 3257.0 770.89 989.55 5.835
N!r'|4 mg L_1 0.0 2.86 1.12 1.78 0.0 0.05 0.01 0.01 0.02
||\</| - mg L-1 1.88 165.90 61.59 64.46 1.0 82.0 22.61 25.55 0.89

gz+ mg L_1 17.13 584.83 219.80 217.90 9.0 360.0 89.44 102.58 10.905
ﬁgo ) mg tl 65.11 399.13 216.35 98.19 54.0 589.0 153.78 131.34 41.1
o 3 g N 220.0 484.0 354.60 94.35 171.0 356.0 22411 53.51 152.5

mg L_1 0.01 7.00 1.64 2.40 9.70 13.10 11.47 0.98 13.625
AC ds m_1 0.86 30.33 10.92 10.24 0.47 18.34 491 5.39 0.44
TDS mg L 559.0 19708.0 7532.53 7047.85 304.90 11934.00 3191.48 3503.19 285.7
pH T 7.20 8.18 7.59 0.26 7.60 8.70 8.14 0.3 8.59
TSS mg L 1 0.01 0.11 0.04 0.03 0.00 0.10 0.02 0.02 : 0
TH mg CaCO; L 270.92 3404.52 1445.41 1092.13 172.20 2181.10 752.31 673.89 147.62
OS/QIS 0— 1.17 39.07 17.41 13.63 0.20 31.00 9.43 10 0.21
oNa % 27.02 77.31 62.65 17.74 6.30 77.50 47.29 27.17 8.56
R.S.C. o -64.00 0.90 -23.1 21.8 -38.10 -0.50 -10.2 12.7 -0.45
T C 10.80 16.10 13.39 1.37 9.90 13.30 11.33 0.89 11.95
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TDS Fresh water type <1000 S11A, S19A S01S,503S,504S, S11S, S10S,S18S  13.3 44.4 100.0
S12S, S13S, S17S,519S
Brackish water type 1000-10000 S01A,S04A,S06A,S09A,  S02S, S05S,S06S, S07S, - 53.3 50.0 0.0
S13A,S14A, S16A,S20A  S09S,514S,515S,516S,520S
Saline water type 10000-100000 S02A,S03A,S05A,S08A,  S08S - 33.4 5.6 0.0
S15A
Brine water type >100000 - - - 0.0 0.0 0.0
SAR. Excellent <10 S01A,S04A,S11A,S13A,  S01S,S03S,S04S,S06S,511S,  S10S,S18S  40.0 55.6 100.0
S14A, S19A S12S,513S,516S,517S,519S
Good 10-18 S06A,S09A,S16A S02S,5058,507S,509S,514S - 20.0 27.7 0.0
Doubtfull 18-26 S05A,S20A S20S - 13.3 5.6 0.0
Unsuitable >26 S02A,S03A,S08A,S15A  S08S, S15S - 26.7 11.1 0.0
% Na Excellent to Good 0-20 - S01S,504S,51S,519S, S10S,S18S 0.0 22.2 100.0
Good to Permissible 20-40 S11A,S19A S03S,512S,513S - 13.3 16.7 0.0
Permissible to Suitable 40-60 S01A,S13A,S14A S16S, S17S - 20.0 11.1 0.0
Doubtful to Suitable 60-80 S02A,S03A,S04A,S05A,  S02S, S05S, S06S, SO7S, - 66.7 50.0 0.0
SO06A, SO8A, S08S, S09S, S14S, S15S,
S09A,S15A,S16A,S20A  S20S
Unsuitable >80 - - - 0.0 0.0 0.0
R.S.C. Good <1.25 SO01A,S02A,S03A, S01S, S02S,S03S, S04S, S10S,S18S  100.0 100.0  100.0
S04A, SO5A, S06A, S05S,
SO08A, S06S,507S,508S,S09S,
S09A,S11A,S13A, S11S, S12S, S13S,
S14A,S15A, S14S,S158S, S16S, S178S,
S16A,S19A,S20A S19S, S20S
Medium 1.25-2.5 - - - 0.0 0.0 0.0
Bad >2.5 - - - 0.0 0.0 0.0
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NO,’ mg L™ 0.0 12.75 3.61 0.0 117.37 8.29
NO5’ mgL*  3.02 362.65 102.18 7.48 682.51 132.29
cr mgL' 4,40 6814.12 477.35 3.28 14779.81 776.83
F mgL* 053 3.98 1.78 0.10 5.35 1.90
PO,* mgL*! 0.0 0.0 0.0 0.0 0.0 0.0
SO~ mg L™ 8.45 2309.76 365.4 8.75 2215.50 436.29
K* mgL®*  5.04 114.27 26.09 3.06 142.28 24.73
Li* mgL?  <0.1 0.09 0.01 0.0 0.09 0.01
Mg** mg L 1.82 366.26 32.75 1.96 839.59 58.65
Na* mgLt 341 4078.37 337.05 3.58 7333.84 391.15
NH," mg L 1.66 45.06 8.88 3.69 13.50 6.61
ca” mgLt  47.43 710.94 229.49 41.81 1284.06 349.76
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EC. ds m™ 0.17 63.86 6.65 <0.17 92.90 7.54
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Uy sfhlteg
ca® Cl F ) @ Mg™ Na' NH,' NO; NO; S0;° EC
Cl r 0.635
p value 0.003
F r 0375 0.309
p value 0.114 0.199
K’ r 0.860 0.849 0325
p value 0.000 0.000 0.175
Mg** r 0.694 0.991 0275 0.899
P value 0.001 0.000 0.255 0.000
Na’ r 0.615 0,982 0408 0.788 0.955
P value 0.005 0.000 0.083 0.000 0.000
NH;' r 0.664 0.167 0.027 0411 0.215 0.142
P value 0.002 0.494 0914 0.081 0.376 0.562
NO, r 0.093 0236 0.151 0.145 0.243 0.189 0.145
p value 0.704 0331 0537 0554 0.315 0.439 0.554
NO; r 0.43] 0.139 0.000 0.142 0.067 0.163 0525 0.033
i value 0.066 0.571 0.999 0.561 0.787 0.504 0.021 0.892
SO,,: r 0.680 0.812 0.585 0.664 0.774 0.893 0234 0.045 0.020
p value 0.001 0.000 0.009 0.002 0.000 0.000 0336 0.853 0934
EC r 0.693 0987 0.396 0.844 0973 0.993 0215 0.192 0074 0.892
P value 0.001 0.000 0.093 0.000 0.000 0.000 0376 0432 0.763 0.000
pH r 0.578 0217 0.114 0.386 0.260 0.195 0.707 0.121 0478 0322 0.269
P value 0.009 0371 0.641 0.103 0.282 0423 0.001 0.621 0.039 0.179 0.265
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Ca** Cl F )< Mg® Na NH," NOs NO, Ners EC

Cl r 0.440
p value 0.052
F r 0.540 0.707
p value 0014 0.000
K’ r 0.739 0.832 0.668
p value 0.000 0.000 0.001
\lg:' r 0.505 0.996 0.731 0.852
p value 0.023 0.000 0.000 0.000
Na~ r 0432 1.000 0.706 0.824 0.996
p value 0.057 0.000 0.000 0.000 0.000
NH,;" r 0.127 0.585 0.372 0.389 0.553 0.589
p value 0.593 0.007 0.106 0.09 0.012 0.006
NO, r 0.135 0.078 0323 0.147 0.090 0.078 0.243
p value 0.570 0.743 0.165 0.535 0.706 0.742 0.303
NO; r 0.480 0.059 0.248 0.103 0.013 0.058 0.244 0.137
p value 0.032 0.805 0.292 0.664 0956 0.808 0.300 0.563
SO r 0.970 0.340 0.524 0.658 0.408 0.332 0.153 0.13 0464
p value 0.000 0.143 0.018 0.002 0.074 0.153 0519 0.584 0.039
EC r 0.582 0.985 0.753 0.888 0.995 0.984 0514 0.105 0.054 0.491
p value 0.007 0.000 0.000 0.000 0.000 0.000 0.021 0.659 0.822 0.028
pH r 0.755 0.664 0.786 0.858 0.698 0.657 0.236 0.368 0284 0.723 0.748
p value 0.000 0.001 0.000 0.000 0.001 0.002 0316 0.110 0.225 0.000 0.000
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Pre-irrigation season Post-irrigation season

ECe (uS cm™) N
[ 160-1000
I 1001 - 4000

I 20001 - 93002
&

I 10001 - 20000
Cr (mgL' \

ECe (uS cm™)
[ 1100-1000
I 1001 - 4000
[ 4001 - 10000
I 10001 - 20000
I 20001 - 63818

Of

Cr (mgL')
[J4-200 [ ]3-200
I 201 - 1000 I 201 - 1000
11001 - 2000 [ 1001 - 2000
[E 2001 - 4000 [ 2001 - 4000
[ 4001 -6814 I 4001 - 14780

S0 (mg L) S0 (mg L)
[18-250 []9-250
[ 251-1000 [ 251- 1000
I 1001 - 2000 I 1001 - 2000
I 2001 - 2310 I 2001 - 2215
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@Atz Br cr F NO; PO SO~ Na* NH," K* Mg** Ca®* HCO; DO EC DS pH  TSS TH S.AAR. %Na® R.S.C. T
mg L ‘ dSm™ ‘ mg L™ ‘ ‘ mg L™ ‘ g]a?clbz ‘ - ‘ % ‘ ‘ °c
SO1A 1.66 58.00 0.75 0.78 0.04 16251  198.82 0.00 1.88  46.02 6573 484.00 010 165 1079.00 7.73  0.02 35370 460 5513 0.9  13.20
S02A 2334 9310.80 0.38 0.77 1.52 1180.31 435538 1.00 165.90 544.16 24875 248.00 0.14 2582 1677000 7.57  0.05 2861.21 3540 77.19 -53.2 14.00
S03A 2541 868650 0.42 0.66 2.67 1084.82 4057.94 0.79 154.96 506.59 236.52 246.00 0.06 1523 16393.00 7.81  0.11 2676.03 34.11 77.12 -495 12.20
SO04A 0.75 23294 065 030 0.01 75.69 27028 0.00 1519 26.28 6511 357.00 0.08  1.92 1248.00 8.8  0.08 270.92 714 69.14 04 1250
SO05A 1421 528282 047 053 0.67 95834 2610.36 2.86 8898 32599 28213 460.00 001 16.40 10666.00 7.26  0.03 2046.85 2509 73.88 -33.4 12.20
S06A 721 243373 036 052 001 369.66 131414 0.34 4279 14612 178.81 416.00 050 851 5531.00 7.81  0.01 1048.32 17.65 7353 -142 12.40
S08A 27.26 975214 0.6 1.08 1.41 1436.19 4608.80 1.09 156.09 541.00 340.63 308.00 0.11 2860 18590.00 7.70  0.09 3077.89 36.12 76.85 -56.5 10.80
S09A 716 274629 053 162 001 714.88 1454.16 0.00 51.42 177.62 247.04 40400 7.00 9.78 6390.00 7.62  0.04 134854 17.22 7053 -20.4 12.90
S11A 0.30 7143 027 059 0.01 60.95 63.81 0.18 3.08 17.92 12290 42400 226  1.20 780.00 7.64  0.01  380.99 142 2724 -07 14.10
S13A 1.64 522.39 0.34 0.08 0.01 31445 387.04 1.09 10.16 51.60 196.97 440.00 1.26 3.30 2145.00 7.39  0.02 70475 6.34 5480 -69 1240
S14A 1.60 29450 0.41 327 0.01 44210 24152 0.00 1622 52.84 220.46 340.00 051 267 1735.00 7.47  0.04 768.61 379 4153 -98 14.20
S15A 24.47 11022.48 0.63 508 1.96 145540 5243.90 0.65 157.12 584.83 399.13 250.00 0.76 30.33 19708.00 7.72  0.03 340452 39.07 7731 -64.0 14.20
S16A 866 1851.03 0.38 075 178 63527 1061.95 6.88 24.87 14392 281.80 470.00 057  7.59 4927.00 7.50  0.03 1296.77 12.82 6435 -182 14.80
S19A 0.17 47.48 019 1.68 076 107.67 46.18 1.78 655 17.13 89.31 220.00 6.20 0.86 559.00 7.20  0.04 293.76 117 27.02 -23  14.90
S20A 421 262919 069 114 042 657.39 149586 0.17 28.65 11502 269.97 252.00 500  9.95 6467.00 7.25  0.02 1148.28 19.19 74.12 -18.8 16.10
Z.B. 9.87 366278 0.47 126 075 643.71 1827.34 112 6159 219.80 216.35 354.60 1.64 1092 753253 7.59  0.04 144541 17.41 62.65 -23.1 13.39
£9 . 1027 4050.07 0.17 131 0.89 48396 1860.03 178 6446 217.90 9819 9435 240 1024 7047.85 0.26  0.03 1092.13 13.63 17.74 218 137
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@Atz Br cr F NOs PO SO2 Na* NH,”  K' Mg* Ca® HCOs DO EC DS pH  TSS TH S.AAR. %Na® R.S.C. T
1
mg L? ‘ dSm? mg L™ ‘ ‘ mg L™ g]a?CIE)3 ‘ - % ‘ ‘ °C
S01S 0.07 800 014 006 030 26.29 9.00 003 200 13.00 67.00 196.00 1040 (49 32170 820 010 22180 030 940 1, 1110
S02S 5.87 1893.00 0.18 044 0.08 236.89 988.00 0.0 38.00 132.00 111.00 201.00 1240 gg3 443300 800 001 82110 1500 7280 371 10.30
S03s 0.18 4900 010 111 098 2813 3400 000 300 1200 56.00 190.00 1150 73 47450 850 0.00 18970 110 28.80 7 12.00
S04S 0.02 500 016 045 003 22.87 500 001 100 9.00 5400 181.00 1020 (4g 31010 830 003 17220 020 670 g5 1070
S05S 6.17 1887.00 0.8 045 003 211.89 99500 001 36.00 130.00 109.00 198.00 11.80 7o 437450 820 0.02 81000 1520 7320 _139 11.30
S06S 2.83 482,00 019 037 154 12824 33400 000 11.00 4200 10500 257.00 11.60 574  1781.00 810 0.00 43640 7.00 6290 45 11.00
S07S | 19.98 1618.00 0.47 573 001 40821 1130.00 0.00 41.00 131.00 228.00 318.00 1200 ggo 443950 810 001 110630 1480 69.40 _169 10.50
S08S | 1590 5346.00 0.47 001 001 68817 3257.00 0.00 82.00 360.00 244.00 228.00 1200 1g34 1193400 7.80 003 2090.70 31.00 77.50 3g71 11.20
S09S 201 82000 036 7.83 001 33802 661.00 000 2500 8500 172.00 31500 11.60 459  2977.00 800 0.02 77900 1030 6530 _j94 11.50
S10S 0.01 700 013 170 001 3541 7.00 002 100 11.00 68.00 180.00 11.70  g4g 31140 870 0.00 21480 020 670 g4 1190
S11S 030 9500 020 214 001 11290 69.00 0.00 400 21.00 8200 201.00 13.10 (gg 64350 850 0.00 289.60 1.80 3500 3 1170
S12s 021  47.00 024 022 001 7472 4700 002 200 1500 88.00 23400 970 (g3 539.50 7.70 0.02 28200 120 2720 g5 1220
S13s 0.01 2266.00 0.44 6899 0.01 622.00 1489.00 0.00 37.00 172.00 589.00 356.00 1190 g¢g7 589500 7.90 004 218110 1390 6010 g  9.90
S14S | 1414 453500 0.38 4.48 001 649.77 272800 0.0 7500 294.00 256.00 21500 9.70 1435 9347.00 7.90 003 184850 27.60 7650 378 12.90
S15S 0.94 360.00 0.19 001 1.02 108.69 229.00 0.0 800 3400 12400 21000 11.00 504 132600 820 000 45170 470 53.00 .33, 13.30
S16S 0.37 163.00 0.5 052 001 7025 9500 0.05 400 2000 78.00 180.00 1290 113 73450 830 0.01 27540 250 4340 g 1130
S17S 0.07 600 012 172 001 3322 6.00 000 100 11.00 63.00 171.00 12.00 (47 30490 850 0.00 20270 020 630 g 1050
S18S 363 239200 070 184 0.64 60510 1793.00 0.00 36.00 118.00 27400 203.00 11.00 179p 729950 7.60 001 116860 2280 77.10 g 10.70
7. B.| 404 1221.06 027 545 026 24449 770.89 001 2261 89.44 15378 22411 11.47 491 319148 814 0.02 75231 943 4729 -102 11.33
¢ g 6.22 1608.83 0.17 16.01 0.46 243.83 989.55 001 2555 10258 13134 5351 098 539 350319 030 002 67389 1000 2717 127 0.89

195



dasUsdld ) eUUayleUUU "codlddices B3 Uaicy ek adigwimoed ~ Uy shlaeg

+ + +

@At iz Br NO, NOj cr F  PO,” SO, K* Li Mg** Na NH,Y ca® pH EC. SAR ESP.

mg L™ | [asm® | L]
SAL 0.00 3.34 24169 1153 098 000 4052 11.09 0.00 8.02 1242 429 16641 750 1.99 024 2.20
SA2 4.74 5.24 19.62 2406.00 3.98 0.00 2309.76 25.46 0.03 96.26 2340.34 6.35 318.18 7.50 32.04 29.37 32.20
SA3 0.00 3.76 39.66 10.89 1.12 0.00 14.67 15.55 0.00 4.84 11.02 7.97 91.38 7.58 0.27 0.34 2.30
SA4 0.34 4.78 52.60 14.85 1.02 0.00 36.79 11.57 0.00 7.26 13.57 495 101.23 7.72 0.75 0.34 2.30
SA5 0.74 12.75 62.90 65.10 1.23 0.00 70.28 26.26 0.00 9.83 49.26 8.84 149.72 7.48 1.65 1.02 3.00
SAG 15.00 0.00 70.40 6814.12 2.17 0.00 1979.01 11427 009 366.26 4078.37 1659 710.94 7.30 63.86 30.83 33.70
SA7 000 3.09 1699 2406 251 000 10231 3525 0.02 18.04 53.66 3.96 33328 7.74 154 073 270
SA8 1.00 3.99 362.65 1473 234 0.00 28756 3297 0.00 2123 3466 11.48 30321 753 419 053 2.50
SA9 0.00 0.29 3.02 5.04 0.75  0.00 8.45 11.02 0.00 2.27 341 1.89 4743 770 017 015 210

SA10 0.00 4.50 52.30 50.00 1.60 0.00 500.30 31.32 0.00 19.85 33.30 9.30 33132 7.30 6.67 345 5.0
SAll 0.60 4.68 55.82 49.97 1.58 0.00 538.80 29.88 0.00 20.32 34.96 9.78 329.97 7.25 425 053 250

SA12 0.00 1.72 16.00 499 240 0.00 33.70 2252 0.00 3.42 5.31 240 7145 7.67 0.44 0.15 210
SA13 0.00 472 80.46 10.18 2.68 0.00 39.68 15.18 0.00 7.41 9.43 470 119.87 7.66 1.16 0.24 220
SAl4 0.00 2.73 50.34 23.63 2.28 0.00 31.86 2454 0.00 4.49 7.29 7.32 87.25 7.40 0.75 0.24 220
SA15 0.00 5.74 263.82 11.01 2.09 0.00 643.92 40.49 0.00 24.16 17.09 9.38 44321 7.28 5.02 0.24 220
SAl6 0.00 0.97 106.70 6.31 0.53 0.00 49.88 5.92 0.00 7.38 4.60 7.81 96.98 7.30 0.75 0.15 210
SAl7 0.00 0.40 40.84 4.40 0.60 0.00 13.44 6.54 0.00 1.82 4.11 9.51 50.87 7.37 0.22 0.15 210
SA18 0.00 1.71 309.63 6.69 1.90 0.00 479.17 40.52 0.00 19.41 8.83 45.06 588.68 7.08 5.13 0.15 210
SA19 0.00 4.41 32.58 6.12 2.17 0.00 9.47 5.04 0.00 3.84 10.30 166 7030 7.75 0.22 034 230
SA20 0.00 3.31 165.63 7.41 1.67 0.00 11846 16.42 0.00 8.98 9.12 4.42 178.14 7.40 1.88 0.15 2.10

Z. Bl 112 3.61 102.18 47735 1.78 0.00 365.40 26.09 0.01 32.75 337.05 8.88 22949 7.48 6.65 3.47 552

g¢. ] ] 3.44 277 106.91 1584.05 0.85 0.00 644.32 23.62 0.02 81.10 1022.08 9.26 187.04 0.19 15.10 9.14 941
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gU) Yy Ude U

a3 Uphtld | " eUU0ayGeUUU "6socUsoat 3 UsUesi GBI Qiyilssiesy Udlg pHdiBegy Uy 3

@At iz Br NO, NOj cr F PO, SO, K Li* Mg~ Na®* NH,s Ca® pH ECe SAR ESP.

mg L™ | [dsm*] -
Ss1 0.00 1.17 58.79 11.98 1.17 0.00 20.41 5.63 0.00 2.74 9.14 8.99 52.80 7.56 0.94 034 230
SS2 0.00 252 23.16 9.75 1.21  0.00 28.95 7.26 0.00 5.78 1211 596 22595 7.65 0.44 024 2.20
SS3 0.00 0.00 89.66 14779.81 535 0.00 1276.34 14228 0.09 83959 7333.84 1350 977.01 6.78 92.90 41.41 44.60
S54 0.00 0.73 52.78 60.51 1.59  0.00 5552 34.64 0.00 10.33 60.88 11.71 63.83 7.40 0.83 1.89 3.90
SS5 0.00 456 128.26 2483 171 0.00 640.73 2476 0.00 33.25 39.46 585 43735 766 480 053 250
SS6 0.00 0.40 16.15 329 107 0.00 22.72 571 0.00 1.96 358 7.11 4181 7.76 <0.17 0.15 2.10
SS7 0.78 117.37 7.48 337 032 0.00 8.75 4.84 0.00 2.14 401 4.24 9752 7.85 <0.17 015 2.10
SS8 0.00 0.00 116.84 1356 229 0.00 292.05 18.82 0.00 18.72 1599 369 21630 7.25 281 024 2.20
SS9 0.81 6.81 682.51 15.73 244 000 101259 1956 0.00 59.86 3758 552 699.22 7.36 833 034 230
SS10 0.00 1.17 17.87 411 152 0.00 23.27 1559 0.00 2.71 5.06 6.53 4871 750 <0.17 0.15 2.10
SS11 0.50 5.60 214.52 9.75 198 0.00 117.34 3111 0.00 12.22 1332 474 31850 7.48 215 024 2.20
SS12 0.00 1.81 323.72 2099 2.17 0.00 166.47 1252 0.00 15.22 1946 568 23560 751 292 034 230
SS13 0.00 143 9351 425 217 0.00 42.77 8.23 0.00 5.98 17.15 11.62 92.28 7.62 0.94 044 240
SS14 2.38 2.67 229.75 488.97 291 000 221550 89.66 0.02 66.31 127.32 4.10 1284.06 6.94 1584 0.92 2.90
SS15 0.00 5.86 207.89 28.76 0.10 0.00 1189.68 3534 0.00 38.16 27.98 4.08 810.15 747 723 024 220
SS16 0.00 5.26 180.88 28.84 3.68 0.00 1282.62 3.06 0.00 36.40 6530 450 643.68 7.38 7.12 0.63 260
SS17 0.00 0.33 31.63 563 1.00 0.00 48.40 3.54 0.00 3.98 491 6.06 14403 7.60 0.38 0.15 2.10
SS18 0.00 3.62 2874 328 208 000 14359 16.10 0.00 7.77 700 576 28729 753 105 0.15 210
SS19 0.53 2.20 85.36 534 195 0.00 12.41 4.72 0.00 3.68 7.44  6.43 7265 753 0.61 024 220
$520 0.00 2.22 56.37 1383 121 0.00 12574 11.22 0.00 6.19 1145 615 24651 7.48 127 024 2.20
z. Bl 025 8.29 132.29 776.83 190 0.00 436.29 2473 0.01 5865 391.15 6.61 349.76 7.47 754 245 4.48
g.] 1057 2576 15592 329769 1.16 0.00 624.07 3392 0.02 184.82 163441 275 35248 0.25 2048 9.18 945
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a3 Uo€ld poasooslehdybaly (xwi aoe Yyalgldyg sUsasyyoUsl Us
bUebUgEsei U4 .88U9) 4. 8D
Bappakt

a/a KW l, Keal (Ko JSUM M. YA
1 0.00000 Z

2 0.00000 Z

3 0.00000 t

4 0.70 0.18750 0.13125 0.02120 t

5 0.70 0.22500 0.15750 0.02544 t

6 0.70 0.26250 0.18375 0.02968 £tB3s
7 0.70 0.30000 0.21000 0.03392 tB3s
8 0.70 0.33750 0.23625 0.03816 £tB3s
9 0.70 0.37500 0.26250 0.04240 tB3s
10 0.70 0.41250 0.28875 0.04664 £tB3s
11 0.70 0.45000 0.31500 0.05088 J

12 0.70 0.48750 0.34125 0.05512 J

13 0.70 0.52500 0.36750 0.05936 J

14 1.05 0.56250 0.59063 0.09540 J

15 1.05 0.60000 0.63000 0.10176 J

16 1.05 0.66250 0.69563  0.11236 E

17 1.05 0.72500 0.76125 0.12296 2

18 0.60 0.78750 0.47250  0.07632 E

19 0.60 0.91250 0.54750 0.08843 B

SUM: 6.19125 1.00000

(1) .1 KAUVIT €¢ A\ £ 0 @A ™@ vV O TT T30/80/48/ 2 5¢ mauq .
(2).N. Npoypapypa Apdeloe wv
(*). E &4 . )3uBDna= 200 cm, DGS=1601N Y .
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gU) vyWde

a3 UoWgd poasooslehdylbaly (i soe Yyallgldyg sUsasyyoUsl Us
Uy UbhteMegl 4.U8) 4. 8b
Apapoottog

a/a K" l, Keal  (Keoysum M. A
1 0.00000 Z

2 0.00000 Z

3 0.00000 t

4 0.80 0.20000 0.16000 0.02110 £

5 0.80 0.24000 0.19200 0.02532 t

6 0.80 0.28000 0.22400 0.02954 £tB3s
7 0.80 0.32000 0.25600 0.03376 £tB3s
8 0.80 0.36000 0.28800 0.03797 £tBJ3s
9 1.05 0.40000 0.42000 0.05538 £tB3s
10 1.05 0.44000 0.46200 0.06092 £tBJ3s
11 1.05 0.48000 0.50400 0.06646 ]

12 1.05 0.52000 0.54600 0.07199 J

13 1.05 0.56000 0.58800 0.07753 ]

14 1.05 0.60000 0.63000 0.08307 J

15 1.05 0.64000 0.67200 0.08861 ]

16 1.05 0.70667 0.74200  0.09784 2

17 1.05 0.77333 0.81200  0.10707 72

18 0.60 0.84000 0.50400 0.06646 72

19 0.60 0.97333 0.58400 0.07700 B

SUM: 7.58400 1.00000

(1) .1 KAUVIT e A\ 0@ TV O TTT25/8016Q/ 2 5¢ mauq
2.N. Npodoypappya ApdelLoe wv
(*). E &4 . )3uBD,n.= 180 cm, DGS=150 n
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dasUa&Id pocoolehdybly tesi o2 Y3aillgldyg sUaesy) oUsU U(
cedquoadewd (#d UsY U GUg,Us(eskla W .08. U8sh)
Mndwn
a/a K \ Keal (Ko oV3AKe )l MLA
1 Z
2 rd
3 t
4 £
5 t
6 0 £B3s
7 0.80 0.16000 0.12800 0.01875 £tB3s
8 0.80 0.32000 0.25600 0.03750 tB3s
9 1.20 0.48000 0.57600 0.08438 £tB3s
10 1.20 0.64000 0.76800 0.11251 tB3s
11 1.18 0.80000 0.94400 0.13829 J
12 1.18 0.96000 1.13280 0.16595 J
13 0 ]
14 0.80 0.16000 0.12800 0.01875 J
15 0.80 0.32000 0.25600 0.03750 J
16 1.20 0.53333 0.64000 0.09376 72
17 1.20 0.74667 0.89600 0.13126 E
18 1.18 0.93333 1.10133 0.16134 72
19 B
SUM: 6.82613 1.00000

(1) 1 KAUVIT e Aig0T 6 QN A TTTOVN CKBASIIH/SN U E p E C
(2.N. Npoypapgpua ApdelLoe wv
(*). E &4 . )84 BDuac= 240 cm, DGS=351 | .
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gU); Yy Ude U

dasUgplgyos iUU hUaUURUqUUG 3 ECgio s@6 UPJB BB q
aUaasy) oUsUd 1 y&rdancdWestca D98b) ( |

< ° o = 0 - 0
TUsooy) oUsU RY=100% RY=90%

A Gnax
Ti1od¥Yy o 5.3 6.7
] 1 UbRhEsUsd 1.1 1.8
@wUe bYoo 5.1 6.4
ANt 69 2.0 2.6
Ehyoa 4.5 5.0
EeoosU 3.3 3.7
ZUc Uy RUUgUas 4.7 5.8
EoaUYy o 4.0 4.9
Zdusesoae (alfalfa) 1.3 2.2
Bermuda grass 4.6 5.6
TiodY¥y o (e¥veUy el 4.0 4.9
]y UbhasUed (esvraeU; 1.2 2.1
sYcUsa 1.2 1.9
70Uy UG 0.7 1.1
zU} 6i a9 0.9 1.4
71 Uegei o 0.8 1.2
sU0UYUU 1.1 1.7
- U3Yoo 1.3 2.2
geevyYUU 1.7 2.3
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boeoy Ulisah EdeUaxeU op.

Bloypadiko Inpeiwpa A. Nkoton

Npoocwrikd ITolyeio

Ovopatenwvupo:F K 0T oN¢ AnunNTpl og
Huepopnvia yévvnong: 22 /11/ 1980

Tonog yévwnong: MO p WaHA € | a g

AwevBuvon katowkiac AAKAMENOYZX 18, AOHNA
TnAédwvo: 6942039174 — 2621024907

HAektpoviko Taxudpopeio: dgotsis@survey.ntua.gr, gotsisdimitris@yahoo.gr

Inoudég
1. MetTamt v X!l oMW «TE T Adotq:yn Kol TexvoAlAoyia Ydar

MoAl T1 KOV MnXx2007)EEMEdI@@mt (EpOyGokorj o pe OBEpa «YTmoA
MapapPdeéETpPwY ApdeuvTtl KobO K Ol STpPOYyyYyl oTl KOU A
Metl papatlt KWV A€ d0MT @AV AN ooty ol € MEK 2M. 1.

N aokovpdakn

2. Al TAWPOTOULXOC Aypovopuoc KEoL IM. T o Te280E)POO¢0 ¢ Mr
Al TAwPpatt KN Epyaocia pe Be€pa «ETIL Kol poTmoi naor
ANpel oo HA e i agwtto@¥v o sk n K@ gy morp EKM. k.

N oKkxuu

3. At o’ fegi Ro0 Auvkeiouvu MOpyouvu

4. Ay y MACEKCambridge), | T o ACertfidato Medio)

TEXVIKEC YVWOELC Kot SeELOTNTEC

1. T'vox gy | o:ffick, Butfer, AutoCAD 2D-3D, ArcGIS

2. Tvowoon yAwococa¢ Tpoypapguoati op@eAiVi ceuaito iBash g
Lingo

3. T'vwon XPHHOonNg TOTOYPPAQI (GRYVotabSgatiors)y wv  Kal Aoy

203


mailto:dgotsis@survey.ntua.gr
mailto:gotsisdimitris@yahoo.gr

4. Tvwon €E&el Ol KEVLPWEVOUL AOYl OMdIL KOU OTOV TOME

Epywv (Hydr o8 BB A S odSAWA T

5. Tvwaon XpPnonc e P!l PEAADWNQ VKIGK GT VE KA OV o SWAP,

Drainmod, Saltmod).

6. T'vwon XPNonNgy SWCVEPYMWITEKYEHEd 1 1 &Iy ’wv

A. Y. [l. yi d

VA1 oAdynon MNoirétntag¢ Ydatl Kwv TMopwv yiI a
MPOETOIl Haoi a el YUAT WV veEpPOUL, MTPOCdl 0PI
mMmapakoAoluOnon mMolrotTnTog veEPOUL, OTOATI CT I KI
KATOWEDWMUEV WY TOI OT.I KOV TAPAPET P WV)

V Mpoodl owpd poouddu v a u I K wv TModiidottnrtougyy Edaan @ wv / 1  n
KOKKOMETPIL KN MaNVPAAPOTI KOCKOMA@aw@d O @Pp KGJgQE O ¢
VYPOE&IOAKG LOPAUVAIL KNG @p@OvVEOIDTNAaqQ ¢ Xwpl KA
CUYKEVT P WoEWDROW @en/ 1 { R Wotpa,c Uropco opoH

VYdpoAoyl K €peguva E€TI QAVEL AKWV KOl UTOYEI

TOoPPKOAT € PEOTEPONMNQEL ¢ 0T ABUNG)

Awdaktikn Epnelpia

1. A1t daocKaAia BewpnTl KWV K Ol MelPRUaBEXODYC a0
AypovopuwvTokimo yMnaxpoow K OVE yEFME T 1«wt K 6C8Epy a
eEaunvou, ULVUTMOXPEWTI KO €20@BAALvVOoNC YOAT!I KWV

2. At daocKkaAia Bewpntl KWV KOl MEIL PAOPOTI KOV OO
Aypovopgywv Kal Tomoypdoewv Mnpxavi Kwv EMIM: «
(% Eapnpvemt Aoyng £uPBaBuLVORQS5YdATI KOV MNopwv)
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